Cardioprotection by nifedipine in isolated working hearts: a comparative study on three different types of experimental ischemia.
Cardiac ischemia can be provoked by different methods in animal models and in isolated organs. Accordingly, three different procedures were followed to find the most sensitive model for the analysis of the anti-ischemic activity of calcium antagonists. The experiments were performed in the isolated working heart preparation of the rat, paced at the frequency of 5 Hz and perfused with Tyrode solution at 37 degrees C. Global ischemia was achieved by closing off the supply of the perfusion medium and surrounding the heart with Tyrode solution of 37 degrees C gassed with N2; low-flow ischemia was achieved by reducing the cardiac afterload from 51.5 to 11.0 mm Hg; ligation of the left descending coronary artery was performed in order to provoke regional ischemia. Nifedipine was applied in a concentration (EC50) known to reduce the contractile force by one-half of its basal value. The following parameters were determined after 15 min of nifedipine pretreatment and at the end of the experiment: LVP (left ventricular pressure),+dP/dtmax (LVP's first derivative), AO (aortic output), CF (coronary flow), and CO (cardiac output). From the data obtained, the percentages of recovery were calculated. Nifedipine caused a significant improvement in the functional recovery of most of the parameters studied. This improvement, however, was much more pronounced in the model of the low-flow ischemia, which is obviously more sensitive to the anti-ischemic activity of calcium antagonists than the other experimental procedures studied. Low-flow ischemia appears to be preferable to other procedures for the screening of the potential anti-ischemic activity of calcium antagonists and other drugs.